Preliminary notions and definitions. Suppose
In studying A-complexes one can vary the given filtration to a certain extent (see ?3 below). In fact, one can always replace an arbitrary filtration by the one given by its skeletons, as can be easily checked. Note also that nondegeneracy is defined by means of the filtration, rather than by requiring that the product on any two cells be also a cell, because quite often one gets naturally defined filtrations (see ?5), with which it is more natural to work. Note also that the filtrations of the left and right actions a two-sided complex need not be the same.
An Similarly, one can prove the following proposition. whenever the mappings are defined.
PROPOSITION (1.4). Suppose B is a two-sided
Notice that Mk(X) is a two-sided A-complex filtered by two-sided A-subcomplexes and with a partially defined multiplication which is associative and which extends the action of A on both sides, as (3.1)a easily implies. If A = {a0}, then this is precisely the situation described in [3] . Again as in [3] , we need another condition on *pp,q to guarantee that the product of a cell of Mp(X) by a cell of Mq(X) is also a cell of Mp+,q(X). So, proceeding in a similar fashion, we note that the mappings Yp,q--and ,up 1 Note that the necessary conditions of Theorem (5.3), which are satisfied if F is the fiber of a fiber sequence for which B is the total space, are of two kinds. First, U or, equivalently, Ql(B,F) must be of the homotopy type of a two-sided A-complex M1; and second, M1 must admit a Qn-structure for all n > 2, and the Qn-structures must extend each other. We shall take up the discussion of when M1 exists in another paper, confining our attention here to the implications of a Qn-structure. We shall see in effect that the existence of a Qn-structure is a sufficient condition for the existence of sequences, 6. Fibrations of the Hopf type defined by a Qn-structure. One of the attractive features of the Hopf fibrations defined by an H-structure on a space is that they enable one to reduce the property of the existence of an H-structure, which is essentially an algebraic property, to the existence of fibrations and projective spaces defined by them (see e.g., [9] ). In fact, this has been one of the most productive tools in the study of IH-spaces. We shall see that the A-relations defining a Qn-structure provide us with fibrations on the Hopf type. First we need introduce the concept of smashed product and join in the category of A-spaces. Suppose M1 is a twosided A-complex, and let 2M be the RPT-complex generated by M1 modulo the set of A-relations 
